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Preliminary Hydrology and Hydraulic Calculations for the
Route 67 Self Storage Facility

The project proposes the development of a self storage facility for personal
and household items at 12410 Lakeside Avenue, Lakeside, California. The
project consists of a three-story structure constructed into the sloping terrain
with a perimeter access roadway surrounding the building. The 2.2 acre
project site is located on the northerly side of Lakeside Avenue. The proposed
building will include approximately 37,700 square feet of floor space.
Development of the site will include the excavation and export of
approximately 6,400 cubic yards of material. Street widening and
improvement of the northerly side of Lakeside Avenue is proposed. The site is
currently developed and utilized as residential housing. Some construction
material storage and other construction activities are presently occurring on
the site.

Site topography consists of a sloping pad located in the center of the property
adjacent to Lakeside Avenue. The slopes along the easterly and westerly
limits of the pad slope upward at an approximate fifty percent gradient. The
existing pad slopes toward Lakeside Avenue at an eight percent gradient.

Offsite terrain directs drainage to the site from three basins. The major
offsite basin located northerly of the site conveys sheet flow and concentrated
flow to the northerly end of the development site. The hillsides located along
the easterly and westerly sides of the site comprise the two other offsite
drainage basins. Peak flow calculations for the two, ten, and one-hundred
year storm events have been calculated for the current undeveloped
condition. Those peak flows include drainage from the offsite basins.

The development proposes collecting the drainage from the three offsite
basins and conveying it through the development, offsite to the northerly
limit of the San Diego River. Offsite and onsite drainage will be conveyed
through surface swales and gutters, and subsurface storm drains. Peak flow
calculations have been calculated for the proposed developed condition for the
two, ten, and one-hundred year events. The peak flows include drainage from
offsite basins.

A comparison of peak flows in the three calculated events is made considering
basins of equal area. In the attached calculations for the developed condition,
offsite basins along Lakeside Avenue have been included to assure adequate
capacity of the proposed offsite discharge.



BASIN STUDY PEAK FLOW (cfs)

AREA NODE 2 Year 10 year 100 Year
(ac)
Current 21.60 4 16.61 19.94 29.96
Developed 21.62 4 17.25 20.66 30.90

The development of the site will result in a minor increase in the peak
stormwater discharge of approximately 3.5 percent. The calculated increase
is within the accuracy of the calculations and considered insignificant. The
development of the site with an increase of impervious surface would in itself
increase the peak discharge. The leveling of portions of the site and
lengthening of flow paths increase the time of concentration of the peak flow
in the developed condition. The increased time of concentration equates to a
lengthening of the discharge period and a reduction of the peak rate.

Attached hydrology and hydraulic calculations were prepared in accordance
with the San Diego County Hydrology Manual, utilizing the San Diego
County model of AES software. The rational method is the basis of the
hydrology calculation.
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'k********‘k****************************'k************************‘k************

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2005 Advanced Engineering Software (aes)
Ver. 2.0 Release Date: 06/01/2005 License ID 1305

Analysis prepared by:

2 YEAR CURRENT CONDITION

FILE NAME: LKO0381.DAT
TIME/DATE OF STUDY: 15:11 11/14/2007

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 2.00
6-HOUR DURATION PRECIPITATION (INCHES) = 1.500
SPECIFIED MINIMUM PIPE SIZE (INCH) = 4.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN

OR EQUAIL TO THE UPSTREAM TRIBUTARY PIPE.=*

********’k******'k************************************************************

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 I8 CODE = 21

USER-~SPECIFIED RUNOFF COEFFICIENT = .4100

S.C.8. CURVE NUMBER (AMC II) = 82

INTTIAL SUBAREA FLOW-LENGTH (FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 770.00

DOWNSTREAM ELEVATION (FEET) = 735.00

ELEVATION DIFFERENCE (FEET) = 35.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.765

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
2 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.605

SUBAREA RUNOFF (CFS) = 0.30

TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.30



****************************************************************************

FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 53
>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM (FEET) = 735.00 DOWNSTREAM (FEET) = 435.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1350.00 CHANNEL SLOPE = 0.2222
SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLOPE = .1707 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION

CHANNEL FLOW THRU SUBAREA(CFS) = 0.30

FLOW VELOCITY (FEET/SEC) = 2.31 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

TRAVEL TIME (MIN.) = 9.72 Tc(MIN.) = 15.49

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 1450.00 FEET.
Hkk gk ke ok k ok ke k ok ok kR kR kR Rk ko ok e ok ke kR ko kK ok ok ok ok Kk b ok o e ok ok ok ok o o ok o ook ok ok ok e o o ok ok ok o o

FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE = 81

2 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.906
USER-SPECIFIED RUNOFF COEFFICIENT = .4100
S.C.S. CURVE NUMBER (AMC II) = 82
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4100
SUBAREA AREA (ACRES) = 16.00 SUBAREAR RUNOFF (CFS) = 12.50
TOTAL AREA(ACRES) = 16.20 TOTAL RUNOFF(CFS) = 12.66

TC(MIN.) = 15.49

*************‘k*************'k****************'k***‘k***********************‘k***

FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 IS CODE = 52
>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOWec<<<c
>>>>>TRAVELTIME THRU SUBAREAc<c<c<<<

ELEVATION DATA: UPSTREAM(FEET) = 435.00 DOWNSTREAM (FEET) = 406.00

CHANNEL LENGTH THRU SUBAREA(FEET) =  200.00 CHANNEL SLOPE = 0.1450

NOTE: CHANNEL SLOPE OF .1 WAS ASSUMED IN VELOCITY ESTIMATTON

CHANNEL FLOW THRU SUBAREA (CFS) = 12.66

FLOW VELOCITY (FEET/SEC) =  8.40 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

TRAVEL TIME(MIN.) = 0.40 Tc(MIN.) = 15.89

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 1650.00 FEET.
********************'k“k**********'k*************************‘k*‘k*‘k*************

FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 81

2 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.875
USER-SPECIFIED RUNOFF COEFFICIENT = .4100
§.C.5. CURVE NUMBER (AMC II) = 82
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4100
SUBARER AREA (ACRES) = 5.40 SUBAREA RUNOFF(CFS) = 4.15
TOTAL AREA(ACRES) = 21.60 TOTAL RUNOFF (CFS) = 16.61

TC{MIN.) = 15.89

END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 21.60 TC(MIN.) = 15.89
PEAK FLOW RATE (CFS) = l6.61



****************************************'k********************************’k**

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2005 Advanced Engineering Software (aesg)
Ver. 2.0 Release Date: 06/01/2005 License ID 1305

Analysis prepared by:

10 YEAR CURRENT CONDITION

FILE NAME: LKO0O381.DAT
TIME/DATE OF STUDY: 15:36 11/14/2007

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 10.00
6-HOUR DURATION PRECIPITATION (INCHES) = 1.800
SPECIFIED MINIMUM PIPE SIZE(INCH) = 4.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPDE = 0.95
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN

OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

**************-k-k****'k'k'k**'k***‘k**********************************************

FLOW PRCCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4100

S.C.8. CURVE NUMBER (AMC II) = 82

INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00

UPSTREAM ELEVATION(FEET) = 770.00

DOWNSTREAM ELEVATION (FEET) = 735.00

ELEVATION DIFFERENCE (FEET) = 35.00

SUBAREA OVERLAND TIME OF FLOW (MIN.) = 5.765

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED TN Te CALCULATION!
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.326

SUBAREA RUNOFF (CFS) = 0.35
TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.35



****************************************************************************

FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 53
>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM (FEET) = 735.00 DOWNSTREAM(FEET) = 435.00

CHANNEL LENGTH THRU SUBAREA (FEET) = 1350.00 CHANNEL SLOPE = 0.2222

SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLOPE = .1707 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION

CHANNEL FLOW THRU SUBAREA{(CFS) = 0.35

FLOW VELOCITY(FEET/SEC) = 2.31 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

TRAVEL TIME(MIN.) = $.72 Tc(MIN.) = 15.49

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 1450.00 FEET.
Hdkokkkkokd ok kkhkkkhkkhkhkkhkhhhhk ok khk ko k sk khk ok h Ak hkkhk kb sk khdk ke kkk ok ok hdodek ok k ko dk k k&

FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE = 81

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.287
USER-SPECIFIED RUNOFF COEFFICIENT = .4100
§.C.S. CURVE NUMBER (AMC II) = 82

AREA-AVERAGE RUNOFF COEFFICIENT = 0.4100

SUBAREA AREA(ACRES) = 16.00 SUBAREA RUNOFF(CFS) = 15.00
TOTAL AREA(ACRES) = - 16.20 TOTAL RUNOEF(CFS) = 15.19
TC(MIN.) = 15.49

****************************************************************************

FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 IS CODE = 52
>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<c<<c<<

ELEVATION DATA: UPSTREAM(FEET) = 435.00 DOWNSTREAM (FEET) = 406.00

CHANNEL LENGTH THRU SUBAREA(FEET) =  200.00 CHANNEL SLOPE = 0.1450

NOTE: CHANNEL SLOPE OF .1 WAS ASSUMED IN VELOCITY ESTIMATION

CHANNEL FLOW THRU SUBAREA (CFS) = 15.19

FLOW VELOCITY (FEET/SEC) = 8.81 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

TRAVEL TIME(MIN.) = 0.38 Tc(MIN.) = 15.87

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 1650.00 FEET.
**********'k******************************'k'k*********************************

FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 81

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.252
USER-SPECIFIED RUNOFF COEFFICIENT = .4100
£.C.8. CURVE NUMBER (AMC II) = 82
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4100
SUBAREA AREA(ACRES) = 5.40 SUBAREA RUNOFF(CF2) = 4.99
TOTAL AREA(ACRES) = 21.60 TOTAL RUNOFF(CFS} = 19.94

TC(MIN.) = 15.87

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 21.60 TC(MIN.) = 15.87
PEAK FLOW RATE (CFS8) = 19.94



***‘k************************'k******************'k****************************

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(¢) Copyright 1982-2005 Advanced Engineering Software (aes)
Ver. 2.0 Release Date: 06/01/2005 License ID 1305

Analysis prepared by:

100 YEAR CURRENT CONDITION

FILE NAME: LKO381.DAT
TIME/DATE OF STUDY: 15:20 11/14/2007

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT (YEAR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) = 2.700
SPECIFIED MINIMUM PIPE SIZE(INCH) = 4.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN

OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

***************************************‘k************************************

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21

‘USER-SPECIFIED RUNOFF COEFFICIENT = .4100

5.C.S. CURVE NUMBER (AMC II) = 82

INITIAL SUBAREAZ FLOW-LENGTH(FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 770.00

DOWNSTREAM ELEVATION (FEET) = 735.00

ELEVATION DIFFERENCE (FEET) = 35.00

SUBAREA OVERLAND TIME OF FLOW{MIN.) = 5.765

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.489

SUBAREA RUNOFF (CFS) = 0.53

TOTAL ARER(ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.53



*'k******‘k**‘k*********'k***'k*'k******'k*****“k***********************************

FLOW PROCESS FRCM NODE 2.00 TO NODE 3.00 IS CODE = 53

>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

*

*

*

ELEVATION DATA: UPSTREAM (FEET) = 735.00 DOWNSTREAM (FEET) = 435.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1350.00 CHANNEL SLOPE = 0.2222

. SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLOPE = .1707 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION

CHANNEL FLOW THRU SUBAREA (CFS) = 0.53

FLOW VELOCITY (FEET/SEC) = 2.31 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 9.72 Tc(MIN.) = 15.49

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 1450.00 FEET.
********-k**************************'k****'k*****'k**********’k*****************
FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.431
USER-SPECIFIED RUNOFF COEFFICIENT = .4100

$.C.5. CURVE NUMBER (AMC II) = 82
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4100

SUBAREA AREA (ACRES) = 16.00 SUBAREA RUNOFF (CFS) = 22.50
TOTAL AREA (ACRES) = 16.20 TOTAL RUNOFF (CFS) = 22.79

TC(MIN.) = 15.49

**************************'k************************************************

FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 IS CODE = 52
>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 435.00 DOWNSTREAM (FEET) = 406.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 200.00 CHANNEL SLOPE = 0.1450
NOTE: CHANNEL SLOPE OF .1 WAS ASSUMED IN VELOCITY ESTIMATION

CHANNEL FLOW THRU SUBAREA (CFS) = 22.79

FLOW VELOCITY (FEET/SEC) =  9.82 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 0.34 Tc(MIN.) = 15.83

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 1650.00 FEET.
*'k'k**********'k*******************‘k**********'k'k**'k********************‘k*****
FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.383
USER-SPECIFIED RUNOFF COEFFICIENT = .4100

£.C.8. CURVE NUMBER (AMC II) = 82
AREA-~AVERAGE RUNOFF COEFFICIENT = 0.4100
SUBAREA AREA (ACRES) = 5.40 SUBAREA RUNOFF (CFS) = 7.49
TOTAL AREA(ACRES) = 21.60 TOTAL RUNOFF (CFS8) = 29.96

TC(MIN.) = 15.83

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 21.60 TC(MIN.) = 15.83
PEAK FLOW RATE(CFS) = 29.89¢6
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******************************************'k*********************************

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(¢) Copyright 1982-2005 Advanced Engineering Software (aes)
Ver. 2.0 Release Date: 06/01/2005 License ID 1305

Analysis prepared by:

2 YEAR DEVELOPED CONDITION

FILE NAME: LK0382.DAT
TIME/DATE OF STUDY: 14:3% 11/14/2007

2003 SANW DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT (YEAR) = 2.00
6~-HOUR DURATION PRECIPITATION (INCHES) = 1.500
SPECIFIED MINIMUM PIPE SIZE (INCH) = 4.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN

OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

***'k*****************************'k****'k-k**************'k***‘k*‘k***‘k*****‘k***'k*

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4100

S.C.8. CURVE NUMBER (AMC II) = 82

INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 770.00

DOWNSTREAM ELEVATION (FEET) = 735.00

ELEVATION DIFFERENCE (FEET) = 35.00

SUBARER OVERLAND TIME OF FLOW(MIN.) = 5.765

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
2 YEAR RAINFALL INTENSITY {INCH/HOUR) = 3.605

SUBAREA RUNOFF (CFS) = 0.30
TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.30



****’k********************************’k*’k*****'k-k**-k**************************

FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 53

>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<ccec
>>>>>TRAVELTIME THRU SURAREAc<<c<<

ELEVATION DATA: UPSTREAM (FEET) = 735.00 DOWNSTREAM (FEET) = 430.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1500.00 CHANNEL SLOPE = 0.2033
SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLOPE = .1617 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION

CHANNEL FLOW THRU SUBAREA(CFS) = 0.30

FLOW VELOCITY (FEET/SEC) = 2.25 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 11.10 Tc(MIN.) = 16.87

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 1600.00 FEET.

****’*******,************'k*************’k***********-k********'fk-*****************

FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE = 81

2 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.804
USER-SPECIFIED RUNOFF COEFFICIENT = .4100
§.C.5. CURVE NUMBER (AMC II) = 82
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4100
SUBAREA AREA (ACRES) = 16.00 SUBAREA RUNOFF (CFS) = .11.83
TOTAL AREA (ACRES) = 16.20 TOTAL RUNOFF (CFS) = 11.98
TC(MIN.) = 16.87

******‘k***'k**************'k***********'k**'k**'k************‘k*******************

FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<c<c
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) c<<<<

ELEVATION DATA: UPSTREAM (FEET) = 425.00 DOWNSTREAM(FEET) = 401.80
FLOW LENGTH (FEET) = 295.00 MANNING'S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 15.25

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION ARERD)

GIVEN PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE~-FLOW(CFS) = 11l.98

PIPE TRAVEL TIME (MIN.) = 0.32 Tc(MIN.) = 17.19

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 1895.00 FEET.

*************'k***'k****'k***********’k*******************"k********************‘k

FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 17.19

RAINFALL INTENSITY (INCH/HR) = 1.78

TOTAL STREAM AREA (ACRES) = 16.20
PEAXK FLOW RATE(CFS8) AT CONFLUENCE = 11.98



*****************-k*****************************‘k****************************

FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4100

5.C.S. CURVE NUMBER {(AMC II) = 82

INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 675.00

DOWNSTREAM ELEVATION (FEET) = 625.00

ELEVATION DIFFERENCE (FEET) = 50.00

SUBAREA OVERLAND TIME OF FLOW{MIN.) = 5.765

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.605

SUBAREA RUNOFF (CFS) = 0.30

TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.30

*****'k***'k***k*********************************'k*****************************

FL.OW PROCESS FROM NODE 6.00 TO NODE 7.00 IS CODE = 53
>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<cccc
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM (FEET) = 625.00 DOWNSTREAM (FEET) = 430.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 350.00 CHANNEL SLOPE = 0.5571
SLOPE ADJUSTMENT CURVE USED:
EFFECTIVE SLOPE = .2279 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATTION
CHANNEL FLOW THRU SUBAREA (CFS) = 0.30
FLOW VELOCITY (FEET/SEC) =  2.67 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 2.18 Tc(MIN.) = 7.95
. LONGEST FLOWPATH FROM NODE 5.00 TO NODE 7.00 =  450.00 FEET.
***7\'*************************************'k****k******‘k*******************'k***
FLOW PROCESS FROM NODE 7.00 TO NODE 4.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 430.00 DOWNSTREAM (FEET) = 408.00
CHANNEL LENGTH THRU SUBARERA (FEET) = 290.00 CHANNEL SLOPE = (0.0759
CHANNEL BASE (FEET) = 0.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.020 MAXIMUM DEPTH(FEET) = 1.50
2 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.737
USER-SPECIFIED RUNOFF COEFFICIENT = .4100
§.C.8. CURVE NUMBER (AMC II) = 82
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.08
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 5.44
AVERAGE FLOW DEPTH (FEET) = 0.32 TRAVEL TIME (MIN.) = 0.89
Tc (MIN.) = B.84
SUBAREA AREA(ACRES) = 1.40 SUBAREA RUNOFF (CFS) = 1.57
AREA-AVERAGE RUNOFF COEFFICIENT = 0.410
TOTAL AREA(ACRES) = 1.60 PEAK FLOW RATE(CFS) = 1.80

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.38 FLOW VELOCITY (FEET/SEC.) = 6.26
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 4.00 = 740.00 FEET.



******'k*****'k'k**************************************************************

FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 8.84

RAINFALL INTENSITY (INCH/HR) = 2.74

TOTAL STREAM AREZL (ACRES) = 1.60

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.80

************************************'k***'k**********************************‘k

FLOW PROCESS FROM NODE 8.00 TO NODE 9.00 IS CODE = 21

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9000
§.C.8. CURVE NUMBER (AMC II) = 82

INITIAL SUBAREA FLOW-LENGTH(FEET) = €5.00
UPSTREAM ELEVATION (FEET) = 430.00
DOWNSTREAM ELEVATION (FEET) = 429.00
ELEVATION DIFFERENCE (FEET) = 1.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.514
2 YEAR RAINFALL INTENSITY (INCH/HOUR) 3.952
NOTE: RAINFALL INTENSITY IS BASED ON Tc 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.14
TOTAL AREA(ACRES) = 0.04 TOTAL RUNOFF(CFS) = 0.14

fl

It



*

*****'k*************************************’k*******************************

FLOW PROCESS FROM NODE 9.00 TO NODE 4.00 IS CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> (STANDARD CURR SECTION USED) <<<<<

UPSTREAM ELEVATION (FEET) = 429.00 DOWNSTREAM ELEVATION (FEET) = 408.00
STREET LENGTH (FEET) = 230.00 CURB HEIGHT (INCHES) = 6.0

STREET HALFWIDTH (FEET) = 26.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 21.00

INSIDE STREET CROSSFALL (DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECTIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.78
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.19
HALFSTREET FLOOD WIDTH(FEET) = 3.17
AVERAGE FLOW VELOCITY (FEET/SEC.) = 3.87
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.68
STREET FLOW TRAVEL TIME(MIN.) = 1.07 Tc(MIN.) = 3.59
2 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.952

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

*USER SPECIFIED (SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .9000

§.C.S. CURVE NUMBER (AMC IT) = 82

AREA-AVERAGE RUNOFF COEFFICIENT = 0.900

SUBAREA AREA (ACRES) = 0.36 SUBAREA RUNOFF(CFS) = 1.28

TOTAL AREA (ACRES) = 0.40 PEAK FLOW RATE(CFS) = 1.42

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.23 HALFSTREET FLOOD WIDTH(FEET) = 5.08

FLOW VELOCITY(FEET/SEC.) = 3.77 DEPTH*VELOCITY (FT*FT/SEC.) = 0.86

LONGEST FLOWPATH FROM NODE 8.00 TO NODE 4.00 = 295.00 FEET.



*'k***********'k****'k**'k**********-k*********‘k*********************************

FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 1
>>>>>DESTIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
»>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<c<<

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:

TIME OF CONCENTRATION(MIN.) = 3.59

RAINFALL INTENSITY (INCH/HR) = 3.585

TOTAL STREAM AREA(ACRES) = 0.40

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.42

*% CONFLUENCE DATA *%*

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 11.98 17.15 1.782 16.20
2 1.80 8.84 2.737 1.60
3 1.42 3.58 3.952 . 0.40

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.

** PEAK FLOW RATE TABLE *+*

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 4.65 3.5% 3.952
2 8.9%4 8.84 2.737
3 13.79 17.18% 1.782

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 13.79  Tc(MIN.) = 17.19
TOTAL AREA (ACRES) = 18.20
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 1895.00 FEET.
***********************'k'k*'k*'k**k'k‘*'k*************‘k****************************
FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 10

*************************************-k*'k*-k******'}c******‘k*********‘k**********

FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4100

S.C.5. CURVE NUMBER (AMC II) = 82

INTITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 641.00

DOWNSTREAM ELEVATION(FEET) = 625.00

ELEVATION DIFFERENCE (FEET) = '16.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.765

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
2 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.605

SUBAREA RUNOFF (CFS) = 0.59

TOTAL AREA (ACRES) = 0.40 TOTAL RUNOFF (CFS) = 0.59



****************************’k***********************************************

FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE = 53
>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOWc<cecc
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM (FEET) = 625.00 DOWNSTREAM (FEET) = 430.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 350.00 CHANNEL SLOPE = 0.5571
SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLOPE = .2279 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION

CHANNEL FLOW THRU SUBAREAZ(CFS) = 0.5%

FLOW VELOCITY (FEET/SEC) = 2.67 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 2.18 Tc(MIN.) = 7.95

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 12.00 = 450.00 FEET.

**********‘k************************************************************'k***‘k

FLOW PROCESS FROM NODE 12.00 TO NODE 13.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<c<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM (FEET) = 430.00 DOWNSTREAM(FEET) = 410.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 300.00 CHANNEL SLOPE = 0.0667
CHANNEL BASE({FEET) = 0.00 "Z' FACTOR = 2.000
MANNING'S FACTOR = 0.020 MAXIMUM DEPTH (FEET) = 1.50

2 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.753
USER-SPECIFIED RUNOFF COEFFICIENT = .4100
S.C.s5. CURVE NUMBER (AMC II) = 82
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.06
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.16
AVERAGE FLOW DEPTH (FEET) = 0.41 TRAVEL TIME (MIN.) = 0.81
Tc(MIN.) = 8.76
SUBAREA AREA (ACRES) = 2.60 SUBAREA RUNOFF (CFS) = 2.93
AREA-AVERAGE RUNOFF COEFFICIENT = 0.410
TOTAL AREA(ACRES) = 3.00 PEAK FLOW RATE (CFS) = 3.38

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.49 FLOW VELOCITY (FEET/SEC.) = 7.02
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 13.00 = 750.00 FEET.

*****‘k**'k'k'k******7'(***'k******************'}r*******‘k***************************

FLOW PROCESS FROM NODE 13.00 TO NODE 13.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 8.76

RAINFALL INTENSITY (INCH/HR) = 2.75

TOTAL STREAM AREA (ACRES) = 3.00

PEAK FLOW RATE (CFS) AT CONFLUENCE = 3.39



**********‘k***********************’k******************’k*********‘k************

FLOW PROCESS FROM NODE 14.00 TO NODE 15.00 IS CODE = 21

*USER SPECIFIED (SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .9000
§.C.8. CURVE NUMBER (AMC II) = 82

INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00
UPSTREAM ELEVATION (FEET) = 430.00
DOWNSTREAM ELEVATION (FEET) = 429.00
ELEVATION DIFFERENCE (FEET) = 1.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.514
2 YEAR RAINFALL INTENSITY (INCH/HOUR) 3.952
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF (CFS) = 0.18
TOTAL AREA (ACRES) = 0.05 TOTAL RUNOFF (CFS) = 0.18

it

'k***-k*****’k**************‘k**************************************************

FLOW PROCESS FROM NODE 15.00 TO NODE 13.00 IS CODE = .61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBARFAc<ccc
>>>>> (STANDARD CURB SECTION USED) <<<<<

UPSTREAM ELEVATION(FEET) = 429.00 DOWNSTREAM ELEVATION (FEET) = 410.00
STREET LENGTH(FEET) = 235.00 CURB HEIGHT (INCHES) = 6.0

STREET HALFWIDTH(FEET) = 26.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 21.00

INSIDE STREET CROSSFALL(DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.71
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.19
HALFSTREET FLOOD WIDTH (FEET) = 2.98
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.43
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.64
STREET FLOW TRAVEL TIME(MIN.) = 1.14 Tc (MIN.) = 3.65
2 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.952

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

*USER SPECIFIED (SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .9000

5.C.S8. CURVE NUMBER (AMC II) = 82

AREA~AVERAGE RUNOFF COEFFICIENT = 0.900

SUBAREA AREA(ACRES) = 0.30 SUBAREA RUNOFF (CFS) = 1.07

TOTAIL AREA(ACRES) = 0.35 PEAK FLOW RATE (CFS) = 1.24

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.22 HALFSTREET FLOOD WIDTH (FEET) = 4.80

FLOW VELOCITY(FEET/SEC.) = 3.57 DEPTH*VELOCITY (FT*FT/SEC.) = 0.7%

LONGEST FLOWPATH FROM NODE 14.00 TO NODE 13.00 = 300.00 FEET.



*************'k*********'k****************************************************

FLOW PROCESS FROM NODE 13.00 TO NODE 13.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<c<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 3.65

RAINFALL INTENSITY (INCH/HR) = 3.95

TOTAL STREAM AREA{ACRES) = 0.35

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.24

*% CONFLUENCE DATA *%*

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 3.39 B8.76 2.753 3.00
2 1.24 3.65 3.952 0.35

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULZ USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CF8) (MIN.) (INCH/HOUR)
1 2.66 3.65 3.952
2 4.25 8.76 2.753

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 4.25 Te (MIN.) = 8.76

TOTAL AREA (ACRES) = 3.35

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 13.00 = 750.00 FEET.
*****************************'k**********************************************

FLOW PROCESS FROM NODE 13.00 TO NODE 16.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAIL CHANNEL FLOW<c<c<cc

>>>>>TRAVELTIME THRU SUBAREZA (EXISTING ELEMENT) ccc<<

ELEVATION DATA: UPSTREAM({FEET) = 410.00 DOWNSTREAM (FEET) = 407.00

CHANNEL LENGTH THRU SUBAREA (FEET) = 140.00 CHANNEL SLOPE = 0.0214

CHANNEL BASE (FEET) = 10.00 "Z" FACTOR = 3.000

MANNING'S FACTOR = 0.200 MAXIMUM DEPTH (FEET) = 1.50

2 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.215

*USER SPECIFIED (SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .5000

§.C.8. CURVE NUMBER (AMC II) = 82 ‘

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.29

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 0.66

AVERAGE FLOW DEPTH (FEET) = 0.55 TRAVEL TIME (MIN.) = 3.51

Tc{MIN.) = 12.27

SUBAREA AREA(ACRES) = 0.07 SUBAREA RUNOFF (CFS) = 0.08

AREA~AVERAGE RUNOFF COEFFICIENT = 0.462

TOTAL AREA(ACRES) = 3.42 PEAK FLOW RATE (CFS) = 4.25

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.55 FLOW VELOCITY (FEET/SEC.) = 0.66
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 16.00 = 890.00 FEET.



*'k'k*************************************************************************

FLOW PROCESS FROM NODE 16.00 TOC NODE 4.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 402.50 DOWNSTREAM (FEET) = 401.80
FLOW LENGTH(FEET) = 65.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 7.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.68

GIVEN PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 4.25

PIPE TRAVEL TIME (MIN.) = 0.19 Tc(MIN.) = 12.46

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 4.00 = 955.00 FEET.

*****'k**********-k***************************'k*******************************

FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)

R 4.25 12.46 2.193 3.42

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 4.00 = 955.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA *%*

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 13.79 17.19 1.782 18.20
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 1895.00 FEET.

** PEAK FLOW RATE TABLE *=*

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 14.25 12.4¢ 2.193
2 17.25 17.19 1.782

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 17.25 Tc(MIN.) =  17.19

TOTAL AREA(ACRES) = 21.62
*********'k**‘k********************************'k*****************‘k****’k*******

FLOW PROCESS FROM NODE 4.00 TO NODE 17.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<«
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 401.80 DOWNSTREAM (FEET) = 397.50
FLOW LENGTH (FEET) = 22.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 6.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 23.39

GIVEN PIPE DIAMETER (INCH) = 24.00 NUMBER OF PIPES = 1
PIPE~-FLOW(CFS) = 17.25

PIPE TRAVEL TIME (MIN.) = 0.02 Tc(MIN.) = 17.21

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 17.00 = 1917.00 FEET.



************‘k***'k******'k************************************************'k‘k*k*

FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 17.21

RAINFALL INTENSITY (INCH/HR) = 1.78

TOTAL STREAM AREA (ACRES) = 21.62

PEAK FLOW RATE(CFS) AT CONFLUENCE = 17.25

**'k**‘k**********************************************************************

FLOW PROCESS FROM NODE 18.00 TO NODE 19.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4100

S.C.5. CURVE NUMBER (AMC II) = 82

INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00

UPSTREAM ELEVATION(FEET) = 675.00

DOWNSTREAM ELEVATION (FEET) = 625.00

ELEVATION DIFFERENCE (FEET) = 50.00

SUBAREAR OVERLAND TIME OF FLOW(MIN.) = 5.765

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, I8 USED IN Tc CALCULATION!
2 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.605

SUBAREAR RUNOFF (CF8) = 0.30

TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.30

************************************'k'k*****7’:********************************

FLOW PROCESS FROM NODE 19.00 TO NODE 20.00 IS CODE = 53
>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM (FEET) = 625.00 DOWNSTREAM (FEET) = 408.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 550.00 CHANNEL SLOPE = 0.3945
SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLOPE = .2130 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION

CHANNEL FLOW THRU SUBAREA(CFS) = 0.30

FLOW VELOCITY(FEET/SEC) = 2.58 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 3.55 Tc(MIN.) = 9.31

LONGEST FLOWPATH FROM NODE 18.00 TO NODE 20.00 = 650.00 FEET.



*****'k**************************************************************'k****’k**

FLOW PROCESS FROM NODE 20.00 TO NODE 17.00 IS CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREAccccc
>>>>> (STANDARD CURR SECTION USED) <<c<<

UPSTREAM ELEVATION(FEET) = 408.00 DOWNSTREAM ELEVATION (FEET) = 405.90
STREET LENGTH (FEET) = 250.00 CURB HEIGHT (INCHES) = 6.0

STREET HALFWIDTH (FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 25.00

INSIDE STREET CROSSFALL (DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL (DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.08
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.29
HALFSTREET FLOOD WIDTH(FEET) = 8.10
AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.39
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.40
STREET FLOW TRAVEL TIME (MIN.) = 3.00 Tc(MIN.) = 12.31
2 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.210

USER-SPECIFIED RUNOFF COEFFICIENT = .4100

5.C.8. CURVE NUMBER (AMC II) = 82

AREA-AVERAGE RUNOFF COEFFICIENT = 0.410

SUBAREA AREA (ACRES) = 1.70 SUBAREA RUNOFF (CFS) = . 1.54

TOTAL AREA(ACRES) = 1.90 PEAK FLOW RATE (CFS) = 1.72

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.33 HALFSTREET FLOOD WIDTH (FEET) = 9.99
FLOW VELOCITY(FEET/SEC.) = 1.54 DEPTH*VELOCITY (FT*FT/SEC.) = 0.50
LONGEST FLOWPATH FROM NODE 18.00 TO NODE 17.00 = 900.00 FEET.

*************************‘k**************************************************

FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 12.31

RAINFALL  INTENSITY (INCH/HR) = 2.21

TOTAL STREAM AREA (ACRES) = 1.90

PEAX FLOW RATE (CFS) AT CONFLUENCE = 1.72



*********************’k************'k***'k*************************************

FLOW PROCESS FROM NODE 21.00 TO NODE 22.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4100

$.C.8. CURVE NUMBER (AMC II) = 82

INITIAL SUBAREA FLOW-LENGTH (FEET) = €5.00

UPSTREAM ELEVATION (FEET) = 641.00

DOWNSTREAM ELEVATION (FEET) = €25.00

ELEVATION DIFFERENCE (FEET) = 16.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.648

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
2 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.952

NOTE: RAINFALL INTENSITY IS BASED ON T¢ = 5-MINUTE.

SUBAREA RUNOFF (CFS) = 0.32

TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.32

*********7\'*************-k**'k*****'k*********'k****-k*'k*******‘k********‘k*********

FLOW PROCESS FROM NODE 22.00 TO NODE 23.00 IS CODE = 53
>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FILOW<<<<c
>>>>>TRAVELTIME THRU SUBAREAc<<<<

ELEVATION DATA: UPSTREAM (FEET) = 625.00 DOWNSTREAM (FEET) = 410.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 500.00 CHANNEL SLOPE = 0.4300
SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLOPE = .2176 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

NOTE: CHANNEL FLOW OF 1. CPS WAS ASSUMED TN VELOCITY ESTIMATION

CHANNEL FLOW THRU SUBAREA(CFS) = 0.32

FLOW VELOCITY (FEET/SEC) = 2.61 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 3.19 Tc(MIN.) = 7.84

LONGEST FLOWPATH FROM NODE 21.00 TO NODE 23.00 = 565.00 FEET.



**********‘k*********’k*******************************************************

FLOW PROCESS FROM NODE 23.00 TO NODE 17.00 IS CODE = 61
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<c
>>>>> (STANDARD CURB SECTION USED) «<<<<<

UPSTREAM ELEVATION(FEET) = 410.00 DOWNSTREAM ELEVATION (FEET) = 405.90
STREET LENGTH (FEET) = 500.00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH (FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 25.00
INSIDE STREET CROSSFALL (DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL (DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.28
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.30
HALFSTREET FLOOD WIDTH(FEET) = 8.82
AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.43
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) =, 0.43
STREET FLOW TRAVEL TIME (MIN.) = 5.81 Tc(MIN.) = 13.65
2 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.068
USER-SPECIFIED RUNOFF COEFFICIENT = .4100
$.C.8. CURVE NUMBER (AMC II) = 82
AREA-AVERAGE RUNOFF COEFFICIENT = 0.410
SUBAREA AREA (ACRES) = 2.20 SUBAREA RUNOFF (CFS) = 1.87
TOTAL AREA (ACRES) = 2.40 PEAK FLOW RATE (CFS) = 2.03

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.34 HALFSTREET FLOOD WIDTH(FEET) = 10.77

FLOW VELOCITY(FEET/SEC.) = 1.59 DEPTH*VELOCITY (FT*FT/SEC.) = 0.54
LONGEST FLOWPATH FROM NODE 21.00 TO NODE 17.00 = 1065.00 FEET.



*****************'k**‘k'k'k**'k***********'k*********************'k****************

FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
TIME OF CONCENTRATION (MIN.) = 13.65

RAINFALL INTENSITY (INCH/HR) = 2.07

TOTAL STREAM AREA (ACRES) = 2.40

PEAK FLOW RATE (CFS) AT CONFLUENCE = 2.03

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CF8) (MIN.) (INCH/HOUR) (ACRE)
1 17.25 17.21 1.781 21.62
2 1.72 12.31 2.210 1.90
3 2.03 13.65 2.068 2.40

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.

*% PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 15.90 12.31 2.210
2 17.33 13.65 2.068
3 20.39 17.21 1.781

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS :

PEAK FLOW RATE (CFS) = 20.39 Tc(MIN.) = 17.21
TOTAL AREA (ACRES) = 25.92
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 17.00 = 1917.00 FEET.

***************‘k****'k******‘***************'}c**'k*******************’k***‘k******

FLOW PROCESS FROM NODE 17.00 TO NODE 24.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM (FEET) = 397.50 DOWNSTREAM (FEET) = 353.50
FLOW LENGTH (FEET) = 133.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 12.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 12.37

GIVEN PIPE DIAMETER (INCH) = 24.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 20.39

PIPE TRAVEL TIME (MIN.) = 0.18 Te(MIN.) = 17.39

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 24.00 = 2050.00 FEET.



*********‘k*******************************‘k**********************************

FLOW PROCESS FROM NODE 24.00 TO NODE 25.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<c<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 393.50 DOWNSTREAM (FEET) = 387.50
FLOW LENGTH(FEET) = 64.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 9.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 18B.82

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 20.39

PIPE TRAVEL TIME (MIN.) = 0.06 Tc(MIN.) = 17.44

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 25.00 = 2114.00 FEET.

END OF STUDY SUMMARY :
TOTAL AREA (ACRES) = 25.92 TC(MIN.) = 17 .44
PEAK FLOW RATE (CF3) = 20.39

END OF RATIONAL METHOD ANALYSIS






*************'k************************************************'k*****'k*******

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGC COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2005 Advanced Engineering Software (aes)
Ver. 2.0 Release Date: 06/01/2005 License ID 1305

Analysis prepared by:

10 YEAR DEVELOPED

FILE NAME: LK0382.DAT
TIME/DATE. OF STUDY: 14:44 11/14/2007

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT (YEAR) = 10.00
6-HOUR DURATION PRECIPITATION (INCHES) = 1.800
SPECTIFIED MINIMUM PIPE SIZE(INCH) = 4.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN

OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

**k************************7\‘*‘k*****v\‘**‘k******‘k*'k*****************************

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4100

5.C.8. CURVE NUMBER (AMC II) = 82

INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 770.00

DOWNSTREAM ELEVATION (FEET) = 735.00

ELEVATION DIFFERENCE (FEET) = 35.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.765

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.326

SUBAREA RUNOFF (CFS) = 0.35
TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.35



*****'k***********7\-*-k***'k*******************‘k*****'k*******‘k******************

FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 53
>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<c<c<
>>>>>TRAVELTIME THRU SUBAREA<<<c<

ELEVATION DATA: UPSTREAM (FEET) = 735.00 DOWNSTREAM (FEET) = 430.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1500.00 CHANNEL SLOPE = 0.2033
SLOPE ADJUSTMENT CURVE USED:
EFFECTIVE SLOPE = .1617 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION
‘CHANNEL FLOW THRU SUBAREA(CFS) = 0.35
FLOW VELOCITY (FEET/SEC) = 2.25 (PER LACFCD/RCFC&WCD HYDROLOGY - MANUAL)
TRAVEL TIME (MIN.) = 11.10 Tc(MIN.) = 16.87
.. LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 1600.00 FEET.

**************************'k********************'k****************************

FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE = 81

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.165
USER-SPECIFIED RUNOFF COEFFICIENT = .4100
5.C.8. CURVE NUMBER (AMC II) = 82
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4100
SUBAREA AREA (ACRES) = 16.00 SUBAREA RUNOFF (CFS) = i4.20
TOTAL AREA(ACRES) = 16.20 TOTAL RUNOFF (CFS) = 14.38
TC(MIN.) = 16.87

*********************************************“k'k*'k**'k*’k**********************

FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 IS CODE = 41
>>>>>COMPUTE PIPE~FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) c<<<<

ELEVATION DATA: UPSTREAM(FEET) = 425.00 DOWNSTREAM (FEET) = 401.80
FLOW LENGTH (FEET) = 295.00 MANNING'S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY (FEET/SEC.) = 18.31

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION ARERA)

GIVEN PIPE DIAMETER (INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 14.38

PIPE TRAVEL TIME (MIN.) = 0.27 Tc(MIN.) = 17.14

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 1895.00 FEET.

******************************************'k*********************'k**********‘k

FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 17.14
RAINFALL INTENSITY(INCH/HR) = 2.14

TOTAL STREAM AREA (ACRES) = 16.20
PEAK FLOW RATE(CFS) AT CONFLUENCE = 14.38



**********************************'k*****************************************

FLOW PRCCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4100

S.C.8. CURVE NUMBER (AMC II) = 82

INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 675.00

DOWNSTREAM ELEVATION(FEET) = 625.00

ELEVATION DIFFERENCE (FEET) = 50.00

SUBAREA OVERLAND TIME OF FLOW({(MIN.) = 5.765

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.326

SUBAREA RUNOFF (CFS) = 0.35

TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.35

*****************************'k'k****’k****************************'*-k**k*****’k**‘

FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 IS CODE = 53
>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOWc<<<cc
>>>>>TRAVELTIME THRU SUBAREAc<<<<

ELEVATION DATA: UPSTREAM (FEET) = 625.00 DOWNSTREAM (FEET) = 430.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 350.00 CHANNEL SLOPE = 0.5571
SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLOPE = .2279 (PER LACPCD/RCFC&WCD HYDROLOGY MANUAL)

NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATTION

CHANNEL FLOW THRU SUBAREA (CFS) = 0.35

FLOW VELOCITY (FEET/SEC) = 2.67 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

TRAVEL TIME(MIN.) = 2.18 Tc(MIN.) = 7.95

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 7.00 =  450.00 FEET.
**********‘k'k******************'k**'k***‘k*'k***************'k*****‘k**************

FLOW PROCESS FROM NODE 7.00 TO NODE 4.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREZ (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM (FEET) = 430.00 DOWNSTREAM (FEET) = 408.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 290.00 CHANNEL SLOPE = 0.0759
CHANNEL BASE{FEET) = 0.00 vZ" FACTOR = 2.000
MANNING'S FACTOR = 0.020 MAXIMUM DEPTH (FEET) = 1.50

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.294
USER-SPECIFIED RUNOFF COEFFICIENT = 4100
5.C.S. CURVE NUMBER (AMC II) = 82
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.30
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 5.69
AVERAGE FLOW DEPTH (FEET) = 0.34 TRAVEL TIME (MIN.) = 0.85
Tc(MIN.) = B8.80
SUBAREA AREA(ACRES) = 1.40 SUBAREA RUNOFF (CFS) = 1.89
AREA-AVERAGE RUNOFF COEFFICIENT = 0.410
TOTAL AREAR(ACRES) = 1.60 PEAK FLOW RATE(CFS) = 2.16

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.41 FLOW VELOCITY (FEET/SEC.) = 6.52
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 4.00 = 740.00 FEET.



**********'k*'k**********************'k****************************************

FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 8.80

RATNFALL INTENSITY(INCH/HR) = 3.29

TOTAL STREAM AREA(ACRES) = 1.60

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.16

***********************************************‘k*****************‘k**********

FLOW PROCESS FROM NODE 8.00 TO NODE 9.00 IS CODE = 21

*USER SPECIFIED(SUBARERX) :
USER-SPECIFIED RUNOFF COEFFICIENT = .3000

§.C.S. CURVE NUMBER (AMC II) = 82

INITIAL SUBAREA FLOW-LENGTH (FEET) = 65.00
UPSTREAM ELEVATION (FEET) = 430.00
DOWNSTREAM ELEVATION(FEET) = 429.00
ELEVATION DIFFERENCE (FEET) = 1.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.514
10 YEAR RAINFALL INTENSITY (INCH/HOUR) 4.743
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF (CFS) = 0.17
TOTAL AREA(ACRES) = 0.04 TOTAL RUNOFF(CFS) = 0.17

it

i



****************************************************************************

FLOW PROCESS FROM NODE $.00 TO NODE 4.00 IS CODE = 61
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<c<
>>>>> (STANDARD CURB SECTION USED) <<<<<

UPSTREAM ELEVATION{(FEET) = 429.00 DOWNSTREAM ELEVATION(FEET) = 408.00
STREET LENGTH(FEET) = 230.00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH (FEET) = 26.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 21.00
INSIDE STREET CROSSFALL(DECIMAL} = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRVING RUNOFF = 1
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0200

**TRAVEL TIME ‘COMPUTED USING ESTIMATED FLOW(CFS) = 0.94
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH (FEET) = 0.20
HALFSTREET FLOOD WIDTH (FEET) = 3.75
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.63
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.73
STREET FLOW TRAVEL TIME (MIN.) = 1.06 Tc (MIN.) = 3.57
10 YEAR RAINFALL INTENSITY (INCH/HOUR) 4,743
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED (SUBAREA) : B

il

USER-SPECIFIED RUNOFF COEFFICIENT = .9000

$.C.s. CURVE NUMBER (AMC II) = 82

AREA-AVERAGE RUNOFF COEFFICIENT = 0.900

SUBAREAR AREA{ACRES) = 0.36 SUBARER RUNOFF (CFS) = 1.54
TOTAL AREAR (ACRES) = 0.40 PEAK FLOW RATE (CFS) = 1.71

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.24 HALFSTREET FLOOD WIDTH (FEET) = 5.57

FLOW VELOCITY (FEET/SEC.) = 3.99 DEPTH*VELOCITY (FT*FT/SEC.) = 0.95
LONGEST FLOWPATH FROM NODE 8.00 TO NODE 4.00 = 295.00 FEET.



********************************************'k*******************************

FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<c<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
TIME OF CONCENTRATION(MIN.) = 3.57

RATINFALL INTENSITY (INCH/HR) = 4.74

TOTAL STREAM AREA (ACRES) = 0.40

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.71

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 14.38 17.14 2.143 16.20
2 2.16 8.80 3.294 1.60
3 1.71 3.57 4.743 0.40

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.

*% PEAK FLOW RATE TABLE *¥

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 5.58 3.57 4.743
2 10.73 8.80 3.294
3 16.55 17.14 2.143

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS3) = 1l6.55 Tc(MIN.) = 17.14
TOTAL AREA (ACRES) = 18.20

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 1895.00 FEET.

***********'k'k****‘***********"}_r**********************************************’k

FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 10

***********'k**************************'k**’k*'k**k*******‘k***‘k****'k'k****-k'k******

FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4100

8.C.S5. CURVE NUMBER {(AMC II) = 82

INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00

UPSTREAM ELEVATION(FEET) = 641.00

DOWNSTREAM ELEVATION (FEET) = 625.00

ELEVATION DIFFERENCE (FEET) = 16.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.765

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.326

SUBAREA RUNOFF (CFS) = 0.71
TOTAL AREA (ACRES) = 0.40 TOTAL RUNOFF (CFS) = 0.71



******’k*********'k'k**********************************************************

FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE = 53
>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM (FEET) = 625.00 DOWNSTREAM (FEET) = 430.00
CHANNEL LENGTH THRU SUBAREAZ (FEET) = 350.00 CHANNEL SLOPE = 0.5571
SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLOPE = .2279 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION

CHANNEL FLOW THRU SUBAREA (CFS) = 0.71

FLOW VELOCITY (FEET/SEC) = 2.67 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 2.18 Tc (MIN.) = 7.95

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 12.00 = 450.00 FEET.

****************-k*-k****'k***'k***************’k***'k*'k“k*'k*'k*****************'k***

FLOW PROCESS FROM NODE 12.00 TO NODE 13.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<cccc

ELEVATION DATA: UPSTREAM(FEET) = . 430.00 DOWNSTREAM(FEET) = 410.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 300.00 CHANNEL SLOPE = 0.0667
CHANNEL BASE (FEET) = 0.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.020 MAXIMUM DEPTH(FEET) = 1.50

10 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.313
USER-SPECIFIED RUNOFF COEFFICIENT = .4100
5.C.8. CURVE NUMBER (AMC II) = 82
TRAVEL TIME "COMPUTED USING ESTIMATED FLOW(CFS) = 2.48
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 6.47
AVERAGE FLOW DEPTH(FEET) = 0.44 TRAVEL TIME (MIN.) = 0.77
Tc{MIN.) = 8.72
SUBAREA AREA(ACRES) = 2.60 SUBAREA RUNOFF (CFS) = 3.53
AREA-AVERAGE RUNOFF COEFFICIENT = 0.410
TOTAL AREA(ACRES) = 3.00 PEAK FLOW RATE(CFS) = 4.07

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.53 FLOW VELOCITY(FEET/SEC.) = 7.27
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 13.00 = 750.00 FEET.

*********'k'k********'k'k*'k*'k*'k‘k*'k**‘k*-k**‘k*‘**'k‘k'k’k‘k***“k**'k***********************

FLOW PROCESS FROM NODE 13.00 TO NODE 13.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 8.72

RATINFALL INTENSITY (INCH/HR) = 3.31

TOTAL STREAM AREA (ACRES) = 3.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.07



*******'k*********************'k********************************************’k*

FLOW PROCESS FROM NODE 14.00 TO NODE 15.00 IS CODE = 21

*USER SPECIFIED (SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .9000
£.C.8. CURVE NUMBER (AMC II) = 82

INITIAL SUBAREA FLOW-LENGTH{FEET) = €5.00
UPSTREAM ELEVATION (FEET) = 430.00
DOWNSTREAM ELEVATION (FEET) = 429.00
ELEVATION DIFFERENCE (FEET) = 1.00

SUBAREA OVERLAND TIME OF FLOW (MIN.) = 2.514

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.743
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF (CFS) = 0.21
TOTAL AREA(ACRES) = 0.05 TOTAL RUNOFF(CFS) = 0.21

*'k********'k******'k**'k'k****'k**'k****'k***'k'k*'k**********************************

FLOW PROCESS FROM NODE 15.00 TO NODE 13.00 IS CODE = 61
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREAc<<<<<
>>>>>(STANDARD CURB SECTION USED) cc<<c<

UPSTREAM ELEVATION(FEET) = 429.00 DOWNSTREAM ELEVATION(FEET) = 410.00
STREET LENGTH(FEET) = 235.00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH(FEET) = 26.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 21.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL (DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) 0.0200

L}

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.85
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.20
HALFSTREET FLOOD WIDTH (FEET) = 3.65
AVERAGE FLOW VELOCITY (FEET/SEC.) = 3.39
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.68
STREET FLOW TRAVEL TIME (MIN.) = 1.15 Tc(MIN.) = 3.67
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.743
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .9000
S.C.8. CURVE NUMBER (AMC II) = 82
AREA-AVERAGE RUNOFF COEFFICIENT = 0.900
SUBAREA AREAR(ACRES) = 0.30 SUBAREA RUNOFF (CFS) = 1.28
TOTAL AREA(ACRES) = 0.35 PEAK FLOW RATE (CFS) = 1.49

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.23 HALFSTREET FLOOD WIDTH (FEET) = 5.38

FLOW VELOCITY (FEET/SEC.) = 3.67 DEPTH*VELOCITY (FT*FT/SEC.) = 0.86
LONGEST FLOWPATH FROM NODE 14.00 TO NODE 13.00 = 300.00 FEET.



*************************************'k******'k***-k************'k**'k***********

FLOW PROCESS FROM NODE 13.00 TC NODE 13.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 3.67

RAINFALL INTENSITY (INCH/HR) = 4.74

TOTAL STREAM AREA (ACRES) = 0.35

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.49

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 4.07 8.72 3.313 3.00
2 1.49 3.67 4.743 0.35

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE ** .
STREAM RUNOFF Tc INTENSITY

NUMBER (CFS) (MIN.) (INCH/HOUR)
1 3.21 3.67 4.743
2 5.12 8.72 3.313

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 5.12 Tc (MIN.) = 8.72

TOTAL AREA(ACRES) = 3.35

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 13.00 = 750.00 FEET.

************'k**********************************************************'k****

FLOW PROCESS FROM NODE 13.00 TO NODE 16.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 410.00 DOWNSTREAM(FEET) = 407.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 140.00 CHANNEL SLOPE = 0.0214
CHANNEL BASE (FEET) = 10.00 "Z" FACTOR = 3.000
MANNING'S FACTOR = 0.200 MAXIMUM DEPTH (FEET) = 1.50

10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.695

*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .5000

5.C.8. CURVE NUMBER (AMC II) = 82

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.17

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 0.71

AVERAGE FLOW DEPTH (FEET) = 0.62 TRAVEL TIME(MIN.) = 3.29
Tc(MIN.) = 12.01

SUBAREA AREA (ACRES) = 0.07 SUBAREA RUNOFF (CFS) = 0.09
AREA-AVERAGE RUNOFF COEFFICIENT = 0.462

TOTAL AREA(ACRES) = 3.42 PEAK FLOW RATE(CFS) = 5.12

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.61 FLOW VELOCITY (FEET/SEC.) = 0.71
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 16.00 = 890.00 FEET.



****'k**************************************'k********************************

FLOW PROCESS FROM NODE 16.00 TO NCDE 4.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAcc<<c
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 402.50 DOWNSTREAM(FEET) = 401.80
FLOW LENGTH (FEET) = = €5.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 8.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.96

GIVEN PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 5.12

PIPE TRAVEL TIME (MIN.) = .18 Te(MIN.) = 12.19

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 4.00 = 955.00 FEET.

********************************************'k***'k***************************

FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 11

*% MAIN STREAM CONFLUENCE DATAR **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 5.12 12.18 2.669 3.42
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 4.00 = 955.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 16.55 17.14 2.143 18.20
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 1895.00 FEET.

*% PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 16.90 12.18 2.669
2 20.66 17.34 2.143

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 20.66 Tc(MIN.) = 17.14
TOTAL AREA{ACRES) = 21.62

R R R E EE E L L T A
FLOW PROCESS FROM NODE 4.00 TO NODE 17.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAc<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <c<<<<

ELEVATION DATA: -UPSTREAM (FEET) = 401.80 DOWNSTREAM (FEET) = 387.50
FLOW LENGTH(FEET) = 22.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 7.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 24.62

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 20.66

PIPE TRAVEL TIME(MIN.) = 0.01 Tc(MIN.) = 17.15

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 17.00 = 1917.00 FEET.



***************'k***********************‘k*******‘k********************‘k**‘k****

FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION({MIN.) = 17.15

RAINFALL INTENSITY (INCH/HR) = 2.14

TOTAL STREAM AREA(ACRES) = 21.62

PEAK FLOW RATE (CFS) AT CONFLUENCE = 20.66

******************************************'k*’k'k‘k*****************************

FLOW PROCESS FROM NODE 18.00 TO NODE 19.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4100

S.C.8. CURVE NUMBER (AMC II) = 82

INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 675.00

DOWNSTREAM ELEVATICN (FEET) = 625.00

ELEVATION DIFFERENCE (FEET) = 50.00

SUBAREA OVERLAND TIME OF FLOW{(MIN.) = 5.765

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc¢ CALCULATION!
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.326

SUBAREA RUNOFF (CFS) = 0.35

TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.35

‘k'k’k*******'k****'k******'k******'k'k*********************************************

FLOW PROCESS FROM NODE 19.00 TO NODE 20.00 IS CODE = 53
>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<<

>>>>>TRAVELTIME THRU SUBAREAc<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 625.00 DOWNSTREAM (FEET) = 408.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 550.00 CHANNEL SLOPE = (.3945
SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLOPE = .2130 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION

CHANNEL FLOW THRU SUBAREA (CFS) = 0.35
FLOW VELOCITY (FEET/SEC) = 2.58 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
"TRAVEL TIME(MIN.) = 3.55 Tc (MIN.) = 9.31

LONGEST FLOWPATH FROM NODE 18.00 TO NODE 20.00 = 650.00 FEET.



**'k*'k'k*******'k****************k*******************************************"k**

FLOW PROCESS FROM NODE 20.00 TO NODE 17.00 IS CODE = 61
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> (STANDARD CURR SECTION USED) <<<<<

UPSTREAM ELEVATION (FEET) = 408.00 DOWNSTREAM ELEVATION (FEET) = 405.90
STREET LENGTH(FEET) = 250.00 CURB HEIGHT{(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 25.00
INSIDE STREET CROSSFALL (DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL (DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 1.30
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.30
HALFSTREET FLOOD WIDTH (FEET) = B.82
AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.45
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.44
STREET FLOW TRAVEL TIME(MIN.) = 2.88 Tc{MIN.) = 12.19
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.669
USER-SPECIFIED RUNOFF COEFFICIENT = .4100
S.C.S. CURVE NUMBER (AMC II) = 82
AREA-AVERAGE RUNOFF COEFFICIENT = 0.410
SUBAREA AREA (ACRES) = 1.70 SUBAREA RUNOFF (CFS) = 1.86
TOTAL AREA(ACRES) = 1.90 PEAK FLOW RATE (CFS) = 2.08

END OF SUBAREAR STREET FLOW HYDRAULICS:

DEPTH (FEET) = 0.34 HALFSTREET FLOOD WIDTH (FEET) = 10.82
FLOW VELOCITY(FEET/SEC.) = 1.61 DEPTH*VELOCITY (FT*FT/SEC.) = 0.55
LONGEST FLOWPATH FROM NODE 18.00 TO NODE 17.00 = S00.00 FEET.

**********************'k**********************'k******************************

FLOW PROCESS FROM NODE 17.00 TO NODE ©~ 17.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) = 12.19

RATINFALL INTENSITY (INCH/HR) = 2.67

TOTAL STREAM AREA (ACRES) = 1.90

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.08



**************'k'k********************'k******-k**k'k*****************************

FLLOW PROCESS FROM NODE 21.00 TO NODE 22.00 IS5 CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4100

S.C.5. CURVE NUMBER (AMC ITI) = 82

INITIAL SUBAREA FLOW-LENGTH (FEET) = 65.00

UPSTREAM ELEVATION (FEET) = 641.00

DOWNSTREAM ELEVATION (FEET) = 625.00

ELEVATION DIFFERENCE (FEET) = 16.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.648 g

WARNING: THE MAXIMUM -OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.743

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF (CFS) = 0.39

TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.39

*'k*'k**‘k****************'k********‘k*********'k'k**************************'k*'k*'k*

FLOW PROCESS FROM NODE 22.00 TO NODE 23.00 IS CODE = 53
>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<c

ELEVATION DATA: UPSTREAM(FEET) = 625.00 DOWNSTREAM (FEET) = 410.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 500.00 CHANNEL SLOPE = 0.4300
SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLOPE = .2176 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION

CHANNEL FLOW THRU SUBAREZ(CFS) = 0.39

FLOW VELOCITY (FEET/SEC) = 2.61 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 3.18 Tc{MIN.) = 7.84

LONGEST FLOWPATH FROM NODE 21.00 TO NODE 23.00 = 565.00 FEET.



%*

***'k*******'k****'k****~k**********'k******************************************

FLOW PROCESS FROM NODE 23.00 TO NODE 17.00 IS CODE = 61
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREAc<c<c
>>>>> (STANDARD CURB SECTION USED) <c<c<

UPSTREAM ELEVATION(FEET) = 410.00 DOWNSTREAM ELEVATION(FEET) = 405.90
STREET LENGTH(FEET) = 500.00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 25.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.55
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH (FEET) = 0.32
HATFSTREET FLOOD WIDTH (FEET) = 9.60
AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.49
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.48
STREET FLOW TRAVEL TIME(MIN.) = 5.58 Tc(MIN.) = 13.42
10 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.509
USER-SPECIFIED RUNOFF COEFFICIENT = .4100
£.C.8. CURVE NUMBER (AMC II) = 82
AREA~AVERAGE RUNOFF COEFFICIENT = 0.410
SUBAREA AREA (ACRES) = 2.20 SUBAREA RUNOFF (CFS) = 2.26
TOTAL AREA(ACRES) = 2.40 PEAK FLOW RATE (CFS) = 2.47

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.36 HALFSTREET FLOOD WIDTH (FEET) = 11.71

FLOW VELOCITY(FEET/SEC.) = 1.66 DEPTH*VELOCITY (FT*FT/SEC.) = 0.60
LONGEST FLOWPATH FROM NODE 21.00 TO NODE 17.00 = 1065.00 FEET.



****‘*****************-k******************************************************

FLOW PROCESS FROM NODE 17.00 TC NODE 17.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:

TIME OF CONCENTRATION (MIN.) = 13.42

RAINFALL INTENSITY (INCH/HR) = 2.51

TOTAL STREAM AREAZ(ACRES) = 2.40

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.47

*% CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 20.66 17.15 2.141 21.62
2 2.08 12.19 2.669 1.90
3 2.47 13.42 2.509 2.40

RATNFALL INTENSITY AND TIME OF CONCENTRATION RATTO
CONFLUENCE FORMULA USED FOR 3 STREAMS.

*% PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 19.01 1z2.138 2.669
2 20.59 13.42 2.509
3 24 .44 17.15 2.141

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 24 .44 Tc(MIN.) = 17.15
TOTAL AREA(ACRES) = 25.92
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 17.00 = 1917.00 FEET.

*************************************************'k********‘k*****************

FLOW PROCESS FROM NODE 17.00 TO NODE 24.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBARFA<<<<<
>>>>>USTING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) c<<<<

ELEVATION DATA: UPSTREAM(FEET) =  397.50 DOWNSTREAM(FEET) =  393.50
FLOW LENGTH (FEET) =  133.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 13.9 TINCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 12.91

GIVEN PIPE DIAMETER (INCH) = 24.00 'NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 24,44

PIPE TRAVEL TIME(MIN.) = 0.17 Te(MIN.) = 17.32

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 24.00 = 2050.00 FEET.



*******‘k*****************************************************************’k*'k

FLOW PROCESS FROM NODE 24.00 TO NODE 25.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM (FEET) = 393.50 DOWNSTREAM (FEET) = 387.50
FLOW LENGTH (FEET) = 64 .00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS8 10.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 19.76

GIVEN PIPE DIAMETER (INCH) = 24.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 24 .44

PIPE TRAVEL TIME (MIN.) = 0.05 Tc(MIN.) = 17.38

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 25.00 = 2114.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 25.92 TC(MIN.) = 17.38
PEARK FLOW RATE (CFS) = 24 .44

END OF RATIONAL METHOD ANALYSIS






*******************’k*******‘k*******************************************'k****

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2005 Advanced Engineering Software (aes)
Ver. 2.0 Release Date: 06/01/2005 License ID 1305

Analysis prepared by:

100 YEAR DEVELOPED

FILE NAME: LK0382.DAT
TIME/DATE OF STUDY: 14:51 11/14/2007

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) = 2.700
SPECIFIED MINIMUM PIPE SIZE(INCH) = 4.00

SPECIFIED PERCENT OF GRADIENTS (DECTIMAL) TO USE FOR FRICTION SLOPE = 0.95
SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATTONAL METHOD
NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN

OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*

*****************************'k'k'k-k******-k*'k******'k***************************

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4100

$.C.S. CURVE NUMBER (AMC II) = 82

INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00

UPSTREAM ELEVATION{(FEET) = 770.00

DOWNSTREAM ELEVATION (FEET) = 735.00

ELEVATION DIFFERENCE (FEET) = 35.00

SUBARER OVERLAND TIME OF FLOW(MIN.) = 5.765

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.489

SUBRAREA RUNOFF (CFS) = 0.53

TOTAL AREA (ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.53



************'k**'k*********************************************'k'k‘k****-k*******

FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 53

>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<c<<
>>>>>TRAVELTIME THRU SUBAREAc<cc<<c

ELEVATION DATA: UPSTREAM (FEET) = 735.00 DOWNSTREAM (FEET) = 430.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 1500.00 CHANNEL SLOPE = 0.2033
SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLOPE = .1617 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION

CHANNEL FLOW THRU SUBAREA (CFS) = 0.53

FLOW VELOCITY (FEET/SEC) = 2.25 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 11.10 Tc(MIN.) = 16.87

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 1600.00 FEET.

****'k******************'k*'k**************'k************'k**********************

FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE = 81

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.247
USER-SPECIFIED RUNOFF COEFFICIENT = .4100
8.C.8. CURVE NUMBER (AMC II) = 82
AREA-AVERAGE RUNOFF COEFFICIENT = 0.4100

SUBAREA AREA (ACRES) = 16.00 SUBAREA RUNOFF (CFS) = 21.30
TOTAL AREA (ACRES) = 16.20 TOTAL RUNOFF (CFS) = 21.57
TC(MIN.) = 16.87

**************'k**'k********************************’k*'k***********************

FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM (FEET) = 425.00 DOWNSTREAM (FEET) = 401.80
FLOW LENGTH (FEET) = 295.00 MANNING'S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 27.46

PIPE FLOW VELOCITY = (TOTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER (INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 21.57

PIPE TRAVEL TIME (MIN.) = 0.18 Tc(MIN.) = 17.05

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 1895.00 FEET.



**********************************************'k***************************’k*

FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 17.05

RATINFALL INTENSITY (INCH/HR) = 3.22

TOTAL STREAM AREA (ACRES) = 16.20

PEAK FLOW RATE (CFS) AT CONFLUENCE = 21.57

*'k*’k‘k***********************************************************************

FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4100

5.C.S. CURVE NUMBER (AMC II) = 82

INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 675.00

DOWNSTREAM ELEVATION (FEET) = 625.00

ELEVATION DIFFERENCE (FEET) = 50.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.765

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.489

SUBAREA RUNOFF (CFS) = 0.53

TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.53

~k‘k******'k**"k'k*'k********’********‘k***'k*****-k******************************'k'k**

FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 IS CODE = 53
>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<c
>>>>>TRAVELTIME THRU SUBAREAc<c<c<<

ELEVATION DATA: UPSTREAM (FEET) = 625.00 DOWNSTREAM|(FEET) = 430.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 350.00 CHANNEL SLOPE = 0.5571
SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLOPE = .2279 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCTITY ESTIMATION

CHANNEL FLOW THRU SUBAREA(CFS) = 0.53

FLOW VELOCITY (FEET/SEC) = 2.67 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 2.18 Tc(MIN.) = 7.95

LONGEST FLOWPATH FROM NODE 5.00 TO NODE 7.00 = 450.00 FEET.



**********************-k***************************************************'k*

FLOW PROCESS FROM NODE 7.00 TO NODE 4.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
ELEVATION DATA: UPSTREAM (FEET) = 430.00 DOWNSTREAM (FEET) = 408.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 290.00 CHANNEL SLOPE = 0.0759
. CHANNEL BASE (FEET) = 0.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.020 MAXIMUM DEPTH (FEET) = 1.50
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.975
USER-SPECIFIED RUNOFF COEFFICIENT = .4100
£.C.S. CURVE NUMBER (AMC II) = 82
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.96
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 6.39
AVERAGE FLOW DEPTH (FEET) = 0.39 TRAVEL TIME(MIN.) = 0.76
Tc(MIN.) = 8.70C
SUBAREA AREA (ACRES) = 1.40 SUBAREA RUNOFF (CFS) = 2.86
AREA-AVERAGE RUNOFF COEFFICIENT = 0.410
TOTAL AREA(ACRES) = 1.60 PEAK FLOW RATE (CFS) = 3.26

END OF SUBAREAR CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.48 FLOW VELOCITY (FEET/SEC.) = 7.21
LONGEST FLOWPATH FROM NODE 5.00 TO NODE 4.00 =

*k*k*’k*********************************************************

FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 8.70

RAINFALL INTENSITY (INCH/HR) = 4.98

TOTAL STREAM AREA (ACRES) = 1.60

PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.26

7\-*********'k***k******’k****************************************

FLOW PROCESS FROM NODE 8.00 TO NODE 9.00 IS CODE

*USER SPECIFIED (SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .9000
S.C.8. CURVE NUMBER (AMC II) = 82
INITIAL SUBAREA FLOW-LENGTH (FEET) = €5.00
UPSTREAM ELEVATION (FEET) = 430.00
DOWNSTREAM ELEVATION (FEET) = 429.00
ELEVATION DIFFERENCE (FEET) = 1l.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.514
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.114
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF (CFS) = 0.26
TOTAL AREA (ACRES) = 0.04 TOTAL RUNOFF (CFS) = 0

740.00 FEET.

hkhkkdkhdhdbhhhdhhkar

khkkkhkkhkhkhhkkhir

.26



****************************************************************************

FLOW PROCESS FROM NODE 9.00 TO NODE 4.00 IS5 CODE = 61
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>> (STANDARD CURB SECTION USED) <<<<<

UPSTREAM ELEVATION(FEET) = 429.00 DOWNSTREAM ELEVATION(FEET) = 408.00
STREET LENGTH (FEET) = 230.00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH(FEET) = 26.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 21.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
Manning's FRICTION FACTOR for Streetflow Section{curb-to-curb) = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS8) = 1.41
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH (FEET) = 0.23
HALFSTREET FLOOD WIDTH(FEET) = 4.99
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.83
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.87
STREET FLOW TRAVEL TIME (MIN.) = 1.00 Tc(MIN.) = 3.51
100 YEAR RAINFALL INTENSITY (INCH/HOUR) 7.114
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED (SUBAREA) :

it

USER-SPECIFIED RUNOFF COEFFICIENT = .S000

S.C.8. CURVE NUMBER (AMC II) = 82

AREA-AVERAGE RUNOFF COEFFICIENT = 0.900

SUBAREA AREA (ACRES) = 0.36 SUBAREA RUNOFF (CFS) = 2.30
TOTAL AREA{(ACRES) = 0.490 PEAK FLOW RATE (CFS) = 2.56

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.26 HALFSTREET FLOOD WIDTH (FEET) = 6.91

FLOW VELOCITY (FEET/SEC.) = 4.30 DEPTH*VELOCITY (FT*FT/SEC.) = 1.14
LONGEST FLOWPATH FROM NODE 8.00 TO NODE 4.00 = 295.00 FEET.



*

*

*

******************%********************************************************
FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<c<

TOTAL NUMBER OF STREAMS = 3
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:

TIME OF CONCENTRATION(MIN.) = 3.51

RATINFALL INTENSITY (INCH/HR) = 7.11

TOTAL STREAM AREA (ACRES) = 0.40

PEAKX FLOW RATE (CFS) AT CONFLUENCE = 2.56

** CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER (CFS) (MIN.) {INCH/HOUR) (ACRE)
1 21.57 17.05 3.225 1l6.20
2 3.26 8.70 4.975 1.60
3 2.56 3.51 7.114 0.40

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 3 STREAMS.

*% PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 8.32 3.51 7.114
2 1le6.07 8.70 4.975
3 24 .84 17.05 3.225

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 24.84 Tc(MIN.) =  17.05

TOTAL AREA (ACRES) = 18.20

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 1895.00 FEET.
**********************************'k'k‘k’k*'k*****'k*****************************
FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 10

'k*'k'k**-k'k*************'k‘k***'k*-k*"k*****'k******'k************’k****’k*****'}r****"k**

FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 IS CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4100

8.C.8. CURVE NUMBER (BAMC II) = 82

INITIAL SUBAREA FLOW-LENGTH (FEET) = 100.00

UPSTREAM ELEVATION(FEET) = 641.00

DOWNSTREAM ELEVATION (FEET) = 625.00

ELEVATION DIFFERENCE (FEET) = 16.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.765

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.489

SUBAREA RUNOFF (CFS) = 1.06

TOTAL AREA (ACRES) = 0.40 TOTAL RUNOFF (CFS) = 1.06



*******************************************************‘k*******************'k

FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE = 53

>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

*

ELEVATION DATA: UPSTREAM(FEET) = 625.00 DOWNSTREAM (FEET) = 430.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 350.00 CHANNEL SLOPE = 0.5571
SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLOPE = .2279 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

CHANNEL FLOW THRU SUBAREA(CFS) = 1.06

FLOW VELOCITY (FEET/SEC) = 2.73 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 2.14 Tc(MIN.) = 7.90

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 12.00 = 450.00 FEET.

**************************’k************************************************

FLOW PROCESS FROM NODE 12.00 TO NODE 13.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<c

ELEVATION DATAZA: UPSTREAM(FEET) = 430.00 DOWNSTREAM (FEET) = 410.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 300.00 CHANNEL SLOPE = 0.0667
CHANNEL BASE (FEET) = 0.00 "Z%" FACTOR = 2.000
MANNING'S FACTOR = 0.020 MAXIMUM DEPTH (FEET) = 1.50
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 5.Q017
USER-SPECIFIED RUNOFF COEFFICIENT = .4100
$.C.8. CURVE NUMBER (AMC II) = 82
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.74
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 7.25
AVERAGE FLOW DEPTH (FEET) = 0.51 TRAVEL TIME(MIN.) = 0.69
Tc(MIN.) = 8.59
SUBAREA AREA (ACRES) = 2.60 SUBAREA RUNOFF (CF8) = 5.35
AREA-~AVERAGE RUNOFF COEFFICIENT = 0.410
TOTAL AREA(ACRES) = 3.00 PEAX FLOW RATE (CFS) = 6.17
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.62 FLOW VELOCITY (FEET/SEC.) = 8.15
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 13.00 = 750.00 FEET.

'k**************************'k**?\'**'k'k'k***k************'k*'k**********************

FLOW PROCESS FROM NODE 13.00 TO NODE 13.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) = 8.59

RAINFALL INTENSITY(INCH/HR) = 5.02

TOTAL STREAM ARER (ACRES) = 3.00

PEAK FLOW RATE (CFS) AT CONFLUENCE = 6.17



***************'k***************************’k'k*'k*********'********************

FLOW PROCESS FROM NODE 14.00 TO NODE 15.00 IS CODE = 21

*USER SPECIFIED (SUBAREA) :

USER-SPECIFIED RUNOFF COEFFICIENT = .9000
S.C.8. CURVE NUMBER {(AMC II) = -82

INITIAL SUBAREA FLOW-LENGTH (FEET) = 65.00
UPSTREAM ELEVATION(FEET) = 430.00
DOWNSTREAM ELEVATION (FEET) = 429.00
ELEVATION DIFFERENCE (FEET) = 1.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.514

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.114
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF (CFS) = 0.32
TOTAL AREA(ACRES) = 0.05 TOTAL RUNOFF (CFS) = 0.32

**********************************************’k*****************************

FLOW PROCESS FROM NODE 15.00 TO NODE 13.00 IS CODE = 61
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREAc<<<c
>>>>> (STANDARD CURB SECTION USED) <<<<<

UPSTREAM ELEVATION(FEET) = 429.00 DOWNSTREAM ELEVATION(FEET) = 410.00
STREET LENGTH (FEET) = 235.00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH (FEET) = 26.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 21.00
INSIDE STREET CROSSFALL(DECIMAL) =. '0.020
OUTSIDE STREET CROSSFALL (DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

Manning's FRICTION FACTOR for Streetflow Section({curb-to-curb) = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.28
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.22

HALFSTREET FLOOD WIDTH(FEET) = 4.90

AVERAGE FLOW VELOCITY (FEET/SEC.) = 3.58

PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.80
STREET FLOW TRAVEL TIME(MIN.) = 1.09 Tce(MIN.) = 3.61
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.114

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

*USER SPECIFIED (SUBARER) :

USER-SPECIFIED RUNOFF COEFFICIENT = .9000

5.C.8. CURVE NUMBER (AMC II) = 82

AREA-AVERAGE RUNOFF COEFFICIENT = 0.900

SUBAREA AREA (ACRES) = 0.30 SUBAREA RUNOFF (CFE) = 1.82

TOTAL AREA (ACRES) = 0.35 PEAK FLOW RATE (CF8) = 2.24

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.26 HALFSTREET FLOOD WIDTH(FEET) = 6.72

FLOW VELOCITY(FEET/SEC.) = 3.94 DEPTH*VELOCITY (FT*FT/SEC.) = 1.03

LONGEST FLOWPATH FROM NODE 14.00 TO NODE 132.00 = 300.00 FEET.
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FLLOW PROCESS FROM NODE 13.00 TO NODE 13.00 Is CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<«<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 3.61

RAINFALL INTENSITY (INCH/HR) = 7.11

TOTAL STREAM AREA{(ACRES) = 0.35

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.24

*% CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 6.17 8.59 5.017 3.00
2 2.24 3.61 7.114 0.35

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

*%* PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) {MIN.) {INCH/HOUR)
1 4.83 3.61 7.114
2 7.75 8.59 '5.017

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 7.75 Tc (MIN.) = 8.59

TOTAL AREA (ACRES) = 3.35

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 13.00 = 750.00 FEET.

***********‘k**'k********'k*‘k************,*****************'k********************

FL.OW PROCESS FROM NODE 13.00 TO NODE 16.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<c<<<c
>>>>>TRAVELTIME THRU SUBAREZ (EXISTING ELEMENT)<c<<c<<

ELEVATION DATA: UPSTREAM(FEET) = 410.00 DOWNSTREAM (FEET) = 407.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 140.00 CHANNEL SLOPE = 0.0214
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 3.000
MANNING'S FACTOR = 0.200 MAXIMUM DEPTH(FEET) = 1.50

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.165

*USER SPECIFIED (SUBAREA) :
USER-SPECIFIED RUNOFF COEFFICIENT = .5000
S.C.8. CURVE NUMBER (AMC II) = 82
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.82
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 0.81
AVERAGE FLOW DEPTH(FEET) = 0.78 TRAVEL TIME (MIN.) = 2.88
Tc(MIN.) = 11.47
SUBAREA AREA (ACRES) = 0.07 SUBAREA RUNOFF(CFS) = 0.15
AREA-AVERAGE RUNOFF COEFFICIENT = 0.462
TOTAL AREA(ACRES) = 3.42 PEAK FLOW RATE(CFS) = 7.75

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.78 FLOW VELOCITY (FEET/SEC.) = 0.81
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 16.00 = 890.00 FEET.



'k*'k*********************************'k**‘k******'k***'k************'k**********'k'k

FLOW PROCESS FROM NODE 16.00 TO NODE 4.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREL<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<c<<

ELEVATION DATA: UPSTREAM (FEET) = 402.50 DOWNSTREAM (FEET) = 401.80
FLOW LENGTH (FEET) = €5.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 11.4 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.56

GIVEN PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 7.75

PIPE TRAVEL TIME (MIN.) = 0.17 Tc(MIN.) = 11.63

LONGEST FLOWPATH FROM NODE 10.00 TO NODE 4.00 = 955.00 FEET.

****************’k*******'k*******************‘k*******************************

FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Te INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRRE)
1 7.75 11.63 4.126 3.42
LONGEST FLOWPATH FROM NODE 10.00 TO NODE 4.00 = 955.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 24.84 17.05 3.225 18.20
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 4.00 = 1895.00 FEET.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) {INCH/HOUR})
1 24.70 11.63 4.126
2 30.90 17.05 3.225

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 30.90 Tc(MIN.) = 17.05

TOTAL AREA(ACRES) = 21.62
**************'k-k****'k'k***********'k*'k****’k'k**“k**'k'k‘k***‘k'k*‘k*******************

FLOW PROCESS FROM NODE 4.00 TO NODE 17.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBARED<<c<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM (FEET) = 401.80 DOWNSTREAM (FEET) = 397.50
FLOW LENGTH (FEET) = 22.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 9.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 27.53

GIVEN PIPE DIAMETER (INCH) = 24.00 NUMBER OF PIPES = 1
PIPE~FLOW(CFS) = 30.90

PIPE TRAVEL TIME(MIN.) = 0.01 Tc(MIN.) = 17.06

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 17.00 = 1917.00 FEET.



*********************-k***'k'k*************************************************

FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 17.06

RATINFALL INTENSITY (INCH/HR) = 3.22

TOTAL STREAM AREA{ACRES) = 21.62

PEAK FLOW RATE (CFS) AT CONFLUENCE = 30.90

********************************************'k*'k*****************************

FLOW PROCESS FROM NODE 18.00 TO NODE 19.00 IS CODE = 21

USER~-SPECIFIED RUNOFF COEFFICIENT = .4100

S.C.5. CURVE NUMBER {(AMC II) = 82

INITIAL SUBAREZA FLOW-LENGTH (FEET) = 100.00

UPSTREAM ELEVATION (FEET) = 675.00

DOWNSTREAM ELEVATION (FEET) = 625.00

ELEVATION DIFFERENCE (FEET) = 50.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 5.765

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATTION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 6.489

SUBAREA RUNOFF (CFS) = 0.53

TOTAL AREAR(ACRES) = 0.20 TOTAL RUNOFF (CFS) = 0.53

*‘k*********'k'k*******‘k'k***************'k***************’k*‘k***‘k****************

FLOW PROCESS FROM NODE 18.00 TO NODE 20.00 IS CODE = 53
>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<c<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 625.00 DOWNSTREAM (FEET) = 408.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 550.00 CHANNEL SLOPE = 0.3945
SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLOPE = .2130 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTTIMATION

CHANNEL FLOW THRU SUBAREA (CFS) = 0.53

FLOW VELOCITY (FEET/SEC) = 2.58 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 3.55 Tc(MIN.) = 9.31

LONGEST FLOWPATH FROM NODE 18.00 TO NODE 20.00 = 650.00 FEET.



-k****************-k********************************’k*************************

FLOW PROCESS FROM NODE 20.00 TO NODE 17.00 IS CODE = 61

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>{STANDARD CURB SECTION USED)<<<<<

UPSTREAM ELEVATION(FEET) = 408.00 DOWNSTREAM ELEVATION (FEET) = 405.90
STREET LENGTH (FEET) = 250.00 CURB HEIGHT (INCHES) = 6.0

STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 25.00

INSIDE STREET CROSSFALL(DECIMAL) = 0.020

OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0200
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.96
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.34
HATFSTREET FLOOD WIDTH(FEET) = 10.55
AVERAGE FLOW VELOCITY(FEET/SEC.) = 1.60
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.54
STREET FLOW TRAVEL TIME (MIN.) = 2.61 Tce(MIN.) = 11.92
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.062

USER-SPECIFIED RUNOFF COEFFICIENT = .4100

8.C.8. CURVE NUMBER (AMC II) = 82 )

AREA-AVERAGE RUNOFF COEFFICIENT = 0.410

SUBAREA AREA{(ACRES) = 1.70 SUBAREA RUNOFF (CFS) = 2.83

TOTAL AREA (ACRES) = 1.90 PEAK FLOW RATE (CFS) = 3.16

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.38 HALFSTREET FLOOD WIDTH(FEET) = 12.88
FLOW VELOCITY (FEET/SEC.) = 1.78 DEPTH*VELOCITY (FT*FT/SEC.) = 0.68
LONGEST FLOWPATH FROM NODE 18.00 TO NODE 17.00 = 900.00 FEET.

*********************************‘k******************************************

FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 3

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 11.92

RAINFALL INTENSITY (INCH/HR) = 4.06

TOTAL STREAM AREA(ACRES) = 1.90

PEAK FLOW RATE (CFS) AT CONFLUENCE = 3.16



‘k*******'k*************************************'k‘k**'k*************************

FLOW PROCESS FROM NODE 21.00 TO NODE 22.00 Is CODE = 21

USER-SPECIFIED RUNOFF COEFFICIENT = .4100

8.C.s8. CURVE NUMBER (AMC II) = 82

INITIAL SUBAREA FLOW-LENGTH (FEET) = €5.00

UPSTREAM ELEVATION(FEET) = 641.00

DOWNSTREAM ELEVATION (FEET) = 625.00

ELEVATION DIFFERENCE (FEET) = 16.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 4.648

WARNING: THE MAXIMUM OVERLAND FLOW SLOPE, 10.%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 7.114

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

SUBAREA RUNOFF (CFS) = 0.58

TOTAL AREA(ACRES) = 0.20 TOTAL RUNOFF(CFS) = 0.58

***'k*****************************‘k‘k********************'k********************

FLOW PROCESS FROM NODE 22.00 TO NODE 23.00 IS CODE = 53

>>>>>COMPUTE NATURAL MOUNTAIN CHANNEL FLOW<<ccc
>>>>>TRAVELTIME THRU SUBAREAc<<<<

ELEVATION DATA: UPSTREAM (FEET) = 625.00 DOWNSTREAM (FEET) = 410.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 500.00 CHANNEL SLOPE = 0.4300
SLOPE ADJUSTMENT CURVE USED:

EFFECTIVE SLOPE = .2176 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)

NOTE: CHANNEL FLOW OF 1. CFS WAS ASSUMED IN VELOCITY ESTIMATION

CHANNEL FLOW THRU SUBAREA (CFS) = 0.58

FLOW VELOCITY(FEET/SEC) = 2.61 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME (MIN.) = 3.19 Tc (MIN.) = 7.84

LONGEST FLOWPATH FROM NODE 21.00 TO NODE 23.00 = 565.00 FEET.



*********************************************‘k*************************"k*‘k**

FLOW PROCESS FROM NODE 23.00 TO NODE 17.00 IS CODE = 61
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREAc<<<<<
>>>>> (STANDARD CURB SECTION USED)c<c<<c<

UPSTREAM ELEVATION(FEET) = 410.00 DOWNSTREAM ELEVATION(FEET) = 405.90
STREET LENGTH (FEET) = 500.00 CURB HEIGHT (INCHES) = 6.0
STREET HALFWIDTH (FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK (FEET) = 25.00
INSIDE STREET CROSSFALL (DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.37
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.36
HALFSTREET FLOOD WIDTH(FEET) = 11.49
AVERAGE FLOW VELOCITY (FEET/SEC.) = 1.65
PRODUCT OF DEPTH&VELOCITY (FT*FT/SEC.) = 0.59
STREET FLOW TRAVEL TIME (MIN.) = 5.05 Tc (MIN.) = 12.89
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.862
USER-SPECIFIED RUNOFF COEFFICIENT = .4100
§.C.8. CURVE NUMBER (AMC II) = 82
AREA-AVERAGE RUNOFF COEFFICIENT = 0.410
SUBAREZ AREA(ACRES) = 2.20 SUBAREA RUNOFF (CFS) = 3.48
TOTAL AREA(ACRES) = 2.40 PEAK FLOW RATE (CFS) = 3.80

END OF SUBAREAR STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.41 HALFSTREET FLOOD WIDTH(FEET) = 13.94

FLOW VELOCITY(FEET/SEC.) = 1.84 DEPTH*VELOCITY (FT*FT/SEC.) = 0.75
LONGEST FLOWPATH FROM NODE 21.00 TO NODE 17.00 = 1065.00 FEET.



************************‘k***************************************************

FLOW PROCESS FROM NODE 17.00 TO NODE 17.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<cc<<

TOTAL NUMBER OF STREAMS = 3 :

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
TIME OF CONCENTRATION (MIN.) = 12.89

RAINFALL INTENSITY (INCH/HR) = 3.86

TOTAL STREAM AREA (ACRES) = 2.40

PEAK FLOW RATE (CFS) AT CONFLUENCE = 3.80

*% CONFLUENCE DATA *%*

STREAM RUNOFF Te INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 30.90 17.06 3.223 21.62
2 3.16 11.82 4.062 1.90
3 3.80 12.89 3.862 2.40

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATTO
CONFLUENCE FORMULA USED FOR 3 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 28.27 11.92 4.062
2 30.16 12.89 3.862
3 36.58 17.06 3.223

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 36.58 Tc(MIN.) = 17.06
TOTAL AREA (ACRES) = 25.92
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 17.00 = 1817.00 FEET.

******************‘k**************-’k***************************************'}c**

FLOW PROCESS FROM NODE 17.00 TO NODE 24.00 I8 CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) c<<<<

ELEVATION DATA: UPSTREAM (FEET) = 397.50 DOWNSTREAM (FEET) = 393.50
FLOW LENGTH(FEET) = 133.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 18.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 13.86

GIVEN PIPE DIAMETER (INCH) = 24.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 36.58

PIPE TRAVEL TIME(MIN.) = 0.16 Tc(MIN.) = 17.22

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 24.00 = 2050.00 FEET.



***'k**.**********************************************************************

FL.OW PROCESS FROM NODE 24.00 TO NODE 25.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM (FEET) = 393.50 DOWNSTREAM (FEET) = 387.50
FLOW LENGTH(FEET) = 64.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 12.6 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 21.82

GIVEN PIPE DIAMETER (INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 36.58

PIPE TRAVEL TIME (MIN.) = 0.05 Tc{(MIN.) = 17.27

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 25.00 = 2114.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 25.92 TC(MIN.) = 17.27
PEAK FLOW RATE(CFS) = 36.58

END OF RATIONAL METHOD ANALYSIS



